Abstract
Introduction
The chemistry of hydrazonoyl halides has attracted the interest of many research groups as they have proved to be useful organic synthesis [1] - [10] . In continuation of our long standing interest for the utility of nitrilimines derived from hydrazonoyl halides in the synthesis of heterocycles [11] - [14] , we are interested in (Z)-N'-phenylcinnamohydrazonoyl chloride 1 to study the effect of C=C double bond on the cycloaddition reactions [15] - [17] . We wish to report herein a simple and convenient route for the synthesis of pyrazolo [3,4-d] pyrimidine, pyrazo-lo [4,3-e] [1, 2, 4] triazolo [4,3-c] pyrimidines and its isomeric pyrazolo [4,3-e] [1, 2, 4] triazolo [1,5- c]pyrimidine derivative via Dimroth rearrangement. Such compounds have been used as a new pharmacological test for characterization of human A 3 adenosine receptors [18] - [20] .
Results and Discussion
Compound (E)-5-amino-1-phenyl-3-styryl-1H-pyrazole-4-carbonitrile 2 was prepared from our laboratory via reaction of (Z)-N'-phenylcinnamohydrazonoyl chloride 1 with malononitrile in ethanolic sodium ethoxide solution (Scheme 1) [21] . Refluxing of compound 2 with triethylorthoformate in acetic anhydride afforded ethyl N-(4-cyano-1-phenyl-3-((E)-styryl)-1H-pyrazol-5-yl)formimidate 3 (Scheme 1). The structure of compound 3 was established on the basis of elemental analysis and spectral data. The IR spectrum of 3 revealed the absence of amino group, while it showed a characteristic band at υ 2215 cm −1 assignable to cyano group. Its 1 H NMR data showed signals at δ, 1.29 (t, 3H, CH 3 ), 4 .32 (q, 2H, CH 2 ), 7.15 -7.69 (m, 12H, Ar H), and 8.60 (s, 1H, NCH). Also, its 13 C-NMR spectrum showed 17 carbon atoms. Moreover, the mass spectrum showed molecular ion peak as a base peak at m/z 342 (100%). Reaction of 3 with hydrazine hydrate in ethanol at room temperature yielded a product 4 which analyzed correctly for C 19 H 16 N 6 (Scheme 1). The IR spectrum of 4 showed the absence of cyano group and it showed bands at υ 3351, 3309, 3177 cm −1 assignable to amino and imino groups. Also, the mass spectrum revealed a base peak at m/z 328 (100%) corresponding to its molecular ion peak. On the basis of elemental analysis and spectral data, the product is (E)-
When compound 4 was refluxed with diethyl dicarbonate a single product was obtained, its mass spectrum and elemental analysis are consistent with the molecular formula C 23 H 18 N 6 O 2 (Scheme 2). Two possible structures were proposed for the isolated product 5a and 5b. The identity of the isolated product was confirmed to be (E)-ethyl-7-phenyl-9-styryl-7H-pyrazolo [4,3- Refluxing of compound 4 with hydrazine hydrate in ethanol, gave (E)-4-hydrazinyl-1-phenyl-3-styryl-1H-pyrazolo[3,4-d]pyrimidine 8, via Dimroth type rearrangement, which has not been reported hitherto (Scheme 3 and Scheme 4). This is consistent with a similar rearrangement that was reported recently [22] . The structure of 8 was confirmed by elemental and spectral data (see experimental) and its reaction described below.
Thus, treatment of hydrazine derivative 8 with the appropriate aldehydes 9a-i in refluxing ethanol in the presence of acetic acid led to the formation of the new condensation products, 4-(2-arylhydrazinyl)-1-phenyl -3-styryl-1H-pyrazolo [3,4- [1,5-c] pyrimidine derivatives 13a,e through tandem ring opening and ring closure reactions via heating of 11a,e in ethanol in the presence of sodium acetate (Scheme 3). This rearrangement is consistent with those reported in earlier reports [23] . The structures of 13a,e were established by elemental and spectral analysis (see experimental). Also, the structures of 13a,e were confirmed via their alternative synthesis. Thus, treatment of 4 with acid chlorides 12a,e in refluxing pyridine gave a products identical in all respects (m.p., mixed m.p., IR and 1 H NMR spectra) with those obtained above from base-catalyzed rearrangement of 11a,e (Scheme 3). Also, compound 4 reacted with 12j,k,l to give the corresponding 13j,k,l. The latter compounds 13j,k,l were confirmed by elemental and spectral analysis.
Experimental

General
All melting points were determined on an electrothermal GallenKamp melting point apparatus and are uncorrected. The IR spectra were recorded as KBr Pellets on a Jasco FTIR-460 plus Fourier transform infrared spectrophotometer. 1 H and 13 C NMR spectra were recorded at (300 MHz) and (75 MHz) respectively on Varian EM-300 MHz spectrometer. Chemical shifts (δ) are given from TMS (ppm) as internal standard for 1 H NMR and 13 C NMR. Mass spectra were recorded on AEI MS 30 mass spectrometer operating at 70 eV. The elemental analyses were performed at the Microanalytical Center of Cairo University. Compound 2 was prepared as previously described [18] .
Preparation of Ethyl N-(4-Cyano-1-Phenyl-3-((E)-Styryl)-1H-Pyrazol-5-yl)Formimidate 3
To a solution of the compound (E)-5-amino-1-phenyl-3-styryl-1H-pyrazole-4-carbonitrile 2 (1.43 g, 5 mmol) in acetic anhydride (5 mL), triethylorthoformate (0.74 g, 5 mmol) was added. The reaction mixture was refluxed for 5 h and the solvent was evaporated under reduced pressure. The solid product was collected and crystallized from acetonitrile to afford the compound 3. 
Preparation of (E)-4-Imino-1-Phenyl-3-Styryl-1H-Pyrazolo[3,4-d]Pyrimidin-5(4H)-Amine 4
To a solution of the compound 3 (17.1 g, 50 mmol) in ethanol (250 mL), hydrazine hydrate (2.5 mL, 50 mmol)
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Preparation of (E)-4-
General Method for Preparation (E)-4-(2-Arylhydrazinyl)-1-Phenyl-3-Styryl-1H-Pyrazolo[3,4-d]Pyrimidine 10a-i
To a mixture of compound 8 (1.64 g, 5 mmol) in ethanol (30 mL), the appropriate aldehyde 9a-i (5 mmol) was added. The reaction mixture was refluxed for 2 h and the solvent was evaporated. The solid product formed was collected, dried and finally crystallized from suitable solvent to afford 10a-i. 
4-((Z)-2-Benzylidenehydrazinyl)-1-phenyl-3-((E
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General Method for Preparation of 7H-Pyrazolo[4,3-e][1,2,4]Triazolo[4,3-c]Pyrimidine 11a-h
To a solution of an appropriate arylhydrazinyl compound 10a-h (5 mmol) in ethanol (20 mL), ferric chloride (4 mL, 2 M) was added, and the reaction mixture was stirred for 24 h. The solid that separated was collected, dried and finally crystallized from dimethylformamide to afford the corresponding 7H-pyrazolo [4,3- (E)-4-(7-Phenyl-9-styryl-7H-pyrazolo [4,3- Method A: To a solution of the appropriate 11a,e (1 mmol) in absolute ethanol (30 mL), sodium acetate (0.16 g, 2 mmol) was added and the mixture was refluxed for 8 h. The precipitated solid after cooling was filtered, washed with water, dried and finally crystallized from suitable solvent to give the respective products 13a,e. Method B: To a solution of the compound 4 (1.64 g, 5 mmol) in pyridine (20 mL), the appropriate acid chloride 12a,e,j,k,l (5 mmol) was added. The reaction mixture was refluxed for 4 h, then cooled and poured over crushed ice containing hydrochloric acid (10%) with stirring. The solid product was filtered, washed with water, dried and finally crystallized from suitable solvent to afford 13a,e,j,k,l.
(E)-2,7-Diphenyl-9-styryl-7H-pyrazolo [4,3- 
